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The Hive: An Exhibit Prototype
Ever feel like you are a part of something larger than yourself? 
Humans have been fascinated by insect societies for millennia - you are about to step into their world. Here 
you will join 30,000 of your sisters working together for a common goal. You may be one of many, but it takes 
every individual to ensure the success of The Hive. 
You start your journey through The Hive as an egg recently deposited by the queen - this means you will 
develop into a female honeybee - most likely a worker. Unfertilized eggs develop into non-worker male drones. 
Go ahead and enter your cell where you will develop rapidly into a larva.
Looks like a nurse bee just delivered some royal jelly. Developing worker bees will only receive a small 
amount of royal jelly early on in development as opposed to developing queen bees who will be fed royal jelly 
the entirety of their larval life. You’ve got lots of growth to undergo before emerging as an adult - get eating!
After 6 days as a larva, it’s time to pupate and let your body undergo dramatic changes before you emerge as 
an adult worker bee. No more food for you - sit tight as worker bees enclose your cell with wax while you 
undergo metamorphosis. 
(Press button to open door)
It’s been 21 days total from egg to emerging adult. You’re ready to join The Hive and start life as a worker bee. 
Before you get started working, go feed on some pollen to get proteins, fats, and nutrients to fuel your body. 
You’ll find pollen stored in cells near the brood area where you emerged. Pollen is delivered by forager bees, 
packed into cells by young adult worker bees, and covered in a glaze of honey to convert the pollen into “bee 
bread” as food.
As a young worker bee, it is your job to care for the hive’s maintenance. The cells of the brood area must be 
kept tidy for the queen to deposit eggs in them. Go clean the cells of recently emerged adult bees. 
(Interact with objective station 3)
Looks like your hypopharyngeal glands are fully developed. Now you can produce royal jelly and take on new 
roles as a Nurse Bee. 
*Royal jelly added to inventory* 
Nurse Bees take care of the developing larvae. There are some developing larvae recently deposited by the 
queen in the brood area - go deposit royal jelly in the cells of these young larvae. Collect some pollen and 
diluted honey and deliver this to older larvae.
*Interact with pollen stores and honeycomb cells to add to inventory*
You’re about 8 days old now and nectar harvesting season is in full swing. Head towards the exit of The Hive 
to collect a nectar load from the honey stomach of an older foraging worker who just returned from a 
successful foraging trip. The honey stomach is not a true stomach, but acts as a crop, holding the nectar until 
it is regurgitated into the mouth and given to a hive bee. Nectar is stored in honeycomb cells on the edge of 
brood cells outside of pollen stores. Go ahead and store the nectar you just received in a nearby storage cell. 
While you deposit the nectar, add an enzyme called invertase to help break down the larger sugar molecules 
into simple sugars. 
(Add invertase from inventory) 
Stored nectar needs to be “ripened” into honey by removing water - you can help this process by fanning with 
your wings. 
(Touch wings on avatar to fan)
When a cell is filled with ripened honey, it is capped with beeswax and can be stored for years. 
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The queen is busy depositing eggs into brood cells, she can lay 1,500 eggs a day or more! A hive has a single 
queen which may live up to 2 years. She does not leave the hive except to mate with drones from other hives 
shortly after she has molted into an adult. Although she’s called the “queen” she doesn’t do any ruling. Her 
only jobs are to produce pheromones to maintain colony cohesion and deposit eggs to carry the hive to the 
next generation. The queen doesn’t even feed herself - go ahead and regurgitate some honey to feed the 
queen.
(Scan queen to feed her honey from your inventory)
Next to the queen is a drone. Drones are male bees with a barrel-shaped thorax and large eyes. Drones exist 
to go on mating flights and find virgin queens of other hives. They do not perform work in the hive and will 
often gather on pollen-filled cells outside the brood area to feed. The Hive produces few drones and when the 
weather cools, they will be expelled from The Hive to preserve resources.
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You’re now 12 days old and capable of productive wax secretion. Wax is produced by special glands on the 
underside of the abdomen. It is secreted in thin flakes that you can manipulate with your mandibles into building 
material. Go ahead and help complete the building of new comb or the capping of honey-filled cells.
(Tap abdomen to collect wax. Then tap mandibles to mold it)
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You’re now 18 days old and about middle-aged. Hormonal changes have been going on inside your body and you 
have become attracted to light. It is time to transition to an outside bee. First, you need to take orientation flights 
outside The Hive to learn the landmarks of your home hive. You may also guard the entrance by “smelling” each 
incoming individual and fighting with them if they don’t belong. In times of nectar scarcity bees from other hives 
may try and rob the resources of a weak hive. Guard bees must be on the lookout for these intruders.
By 21 days it is time to begin your life as a fully-fledged field bee. Field bees forage for four main materials needed 
by the hive: nectar, pollen, water, and propolis – a resin gathered from plant exudates. A scout bee has just 
returned from a foraging trip and has found a new source of nectar. Anywhere between 5% to 35% of foraging 
bees may serve as scouts at a given time. She is trying to recruit other field bees to communicate where the nectar 
source is at the dancefloor. Head to the dancefloor near the exit of The Hive to see what all the buzz is about.
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Did you know bees dance? Scientists have discovered bees use a complex communication system consisting of 
vibration and chemical cues to describe with great accuracy where food sources are relative to the hive. 
The scout bee is performing the Waggle Dance. This dance allows the scout to communicate to recruit foragers 
exactly where the food can be found. The dance contains information about the distance and direction of a food 
source greater than 80m away. The scout bee dances in a figure-8 pattern making a half-circle to one side, then 
turning sharply and performing a “Waggle Run” in a straight line while vigorously shaking her abdomen and 
producing sounds with her wings. She then turns and makes a half-circle in the opposite direction to complete the 
dance and reset her position. The Waggle Run is always performed at the same angle relative to gravity on the 
vertical of the comb. Gravity tells the bees which way is down and which way is up. Up is always associated with 
the position the sun in the sky. The angle between the upwards direction and the direction of the Waggle Run 
encodes information of the angle the food source is relative to where the sun is in the sky. If the Waggle Run is 
directly vertical, the food is in the exact direction of the sun. Can you dance like a bee?
Bees’ eyes can detect the polarized light of the sun allowing them to accurately know its location in the sky. Recruit 
bees are able to determine the location of a food source from the hive by using the position of the sun and knowing 
the angle of the Waggle Dance. But what about distance? The further the distance to the food source, the longer 
the dancing bee will perform a Waggle Run. 1 second of the Waggle Run correlates to approximately 1km of 
distance. In addition to these vibrational cues, a recruiter bee shares taste and smell samples of the nectar they’ve 
collected. 
The recruiter bee is performing the Waggle Run downwards which means the nectar source is 180 degrees, or in 
the opposite direction of the sun. It’s time to exit The Hive and go foraging!
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Flowering plants have evolved close evolutionary relationships with pollinators and ways to attract their attention. 
Bees have good vison using their compound eyes. They have trichromatic vision like humans, but while human 
eyes have red, green, and blue photoreceptor cells in the eye, bees have blue, green, and ultraviolet 
photoreceptors. This means bees can see in the ultraviolet spectrum, while we cannot. Flowers evolved “bulls-eye” 
patterns visible in the ultraviolet spectrum to signal pollinators where to land. In addition to sight, flowers give off 
perfumes to chemically attract pollinators. Bees have been found to retain scent memories for at least 5 days. Go 
ahead and collect some nectar – a worker bee may collect 40mg of nectar while foraging, that’s about half her 
body weight! Honey bees are covered in small hairs that help collect pollen. As she flies the beat of her wings 
causes her body to become slightly positively charged. This causes the pollen grains to be attracted towards her 
body, like a balloon and static electricity. She uses her legs to comb through her hairs and collect the pollen on her 
hind legs in a structure called a pollen basket. Head back to The Hive to drop off your harvest – remember, pollen 
gets delivered to pollen cells outside the brood area and nectar gets delivered to a young hive bee for ripening.
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As a field bee, you will live for a few more weeks before dying. Sorry, there’s no retirement plan in The Hive. 
However, you have served your purpose in the preservation and growth of your hive, which is really an extension 
of yourself. Honey bees are completely eusocial insects – they form complex societies with strict social 
organization. Eusocial insects like bees, wasps, and ants demonstrate three common characteristics: cooperative 
care of their young, the division of labor between different castes, and overlapping generations allowing for care of 
the young. All individuals in The Hive are inseparably united by behavior. This is what makes honeybees such 
interesting and successful creatures. But bee populations are in decline. Learn more as you exit The Hive.
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The Script
The App Mock-Up
Introduction
The Hive is a prototype of an exhibit for a museum or
science center setting, focusing on teaching visitors
about honey bee (Apis mellifera) biology, behavior, and
challenges to bee health. The exhibit is set up to mimic
the feel and layout of the inside of a real bee hive.
Visitors take on the role of a worker bee, and walk
through an interactive set of displays and activities that
teach them about the progression of duties a worker
bee would perform in and around a real hive.
This prototype consists of three creative developments:
1. A 3-D realization of the exhibit layout designed in
SketchUp Make.
2. An accompanying script to be recorded guiding the
visitor through progressive learning and worker bee
development objectives.
3. A mock-up of an accompanying smartphone app
designed to enhance visitor interaction and
information dissemination.
The Hive app is designed to be linked to visitor’s
institution profiles and accessed through the
institution’s own app.
The app allows visitors to create their own worker
bee avatar and complete objectives within The
Hive exhibit. In this way, the phone and visitor act
as a bee within The Hive. The app works through
scanning QR codes associated with learning and
behavior objectives within the exhibit to perform
tasks and obtain materials stored in the Inventory.
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Scan the QR code to obtain the link
to CyBox where The Hive SketchUp
(.skp) file, script, this poster, and
associated files are stored .
Above: full exhibit map
Entrance
The Exhibit
Brood cells, larval progression The queen, drones, and honeycomb Observation hive, The Hive entrance, and microscope station
The dancefloor and waggle dance The Field and foraging station Bees in Decline and exhibit exit Bees in Decline, alternate view
After completing objective 12, visitors learn about
challenges to bee health and populations before exiting
the exhibit. The full script is available in CyBox and
example infographics are inserted to the SketchUp model.
Visitors will learn about the economic importance of honey
bees as pollinators in the U.S. despite them being a non-
native species, the Three Perils of declining bee health:
Pesticides, Parasites & Pathogens, and Poor Forage, and
how citizen conservationists can help.
Bees in  Decline
